Purpose: Positive results have appeared among nonmetastatic breast cancer patients with the use of cognitive behavioral therapy (CBT). However, earlier stage patient results have been mixed. This novelty of this study was the focus on stage I and II breast cancer patients. The objective of the current study was to conduct a meta-analysis of psychosocial functions in early-stage breast cancer survivors to determine its efficacy. Methods: A search of Cochrane Library, EMBASE, MEDLINE, PsycInfo, and PubMed yielded 3237 abstracts, which were independently evaluated by research pairs. Meta-analysis was conducted on 8 studies that included a total of 1053 patients. Psychosocial functions were categorized according to 3 domains: (1) anxiety, (2) depression, and (3) quality of life. Results: Improvement in anxiety was observed in patients treated with CBT relative to controls without CBT (P = .04). Depression and quality of life improvement was not observed in the CBT group within or after 4 months of treatment (P > .05). Conclusions: The results indicated that observed improvements in anxiety in patients with early-stage breast cancer were moderate. The effectiveness of CBT for the improvement of patient outcomes could not be determined, given the methodological and clinical shortcomings of the included trials.
Introduction
Breast cancer is the most common cancer in women, comprising 30% of all types of cancer in women. Approximately 160 000 people were diagnosed, and 40 000 died, from breast cancer each year in China in 2008. 1 Owing to the development of a combination of radiation therapy, chemotherapy, and endocrine therapy, the survival of breast cancer patients has risen from 74.8% to 90.8% during the past 3 decades (1970s to 2000s). 2 However, half of all cancer patients suffer from a psychiatric disorder because of the cancer diagnosis or the side effects of treatment; the highest prevalence of any mental disorder was found in patients with breast cancer. It has been reported that 40% to 50% of breast cancer patients have been diagnosed with mental health disorders, including anxiety disorder, adjustment disorder, mood disorder, somatoform/conversion disorder, nicotine dependence, alcohol abuse/dependence, mental disorders resulting from medical conditions, and eating disorders. 3, 4 The results provided strong evidence for the need for psycho-oncological interventions.
Cognitive behavioral therapy (CBT) is a psychosocial intervention that is the most widely used evidence-based 829573I CTXXX10.1177/1534735419829573Integrative Cancer TherapiesSun et al research-article20192019 practice for improving mental health. 5 The CBT model is based on a combination of the basic principles of behavioral and cognitive psychology. It is reported that CBT shows a positive effect on breast cancer patients for the treatment of mental disorders. [6] [7] [8] Mindfulness-based cognitive therapy, one type of CBT, proved to effectively reduce the posttreatment pain that breast cancer patients experienced. 9 CBT has shown some benefits for women with metastatic breast cancer as well as nonmetastatic breast cancer. 10, 11 But most research included nonmetastatic breast cancer patients in stage III, a local advanced stage that needs more aggressive radiation therapy and chemotherapy. A growing body of research has identified cognitive dysfunction caused by the chemotherapies used to treat cancer. 12, 13 Possible explanations for this have included direct neurotoxic effects, oxidative stress and DNA damage, induced hormonal changes, immune dysregulation and/or release of cytokines, and blood clots in peripheral vessels of the central nervous system. 14 These pathological changes may be chronic and potentially could obscure any positive effects of CBT. Therefore, patients with diagnoses of stage III or IV breast cancers were excluded from this study.
Methods

Search Strategy
We 
Selection Strategy
The selection of research abstracts was conducted by 3 raters. Most of the studies could be judged by their titles and abstracts. An examination of entire articles was necessary when there was disagreement among the researchers with regard to their inclusion. Four inclusion criteria were applied to the studies retrieved: 17 Based on previous opinions, we considered active psychoeducationbut not passive psychoeducation (eg, videotape intervention)-as a form of CBT. 18 Patients who received treatment with mindfulness-based stress reduction were excluded from the study because mindfulness-based cognitive therapy incorporates mindfulness-based stress reduction into CBT. 19 3 . Results of the studies had to include data on at least one of the following: anxiety, depression, or quality of life (QoL). These outcomes were measured by a variety of scales. Duplicate results and studies that only reported changes with incomparable parameters-such as "improvement" and "relief"-were excluded. If a standard deviation was only reported for the intervention group, the standard deviation could be used for the control group. If a t value was used, standard deviation could be calculated by
All studies had to have included measures for both before and after interventions. 4. The studies had to be randomized controlled trials (RCTs). Studies that did not define the methodology utilized were excluded. Quasi-experimental studies were also excluded.
Inclusion criteria are illustrated in Table 1 .
Data Collection and Analysis
The selection of publications from the search results was undertaken independently by 2 review authors (HS and HH). Figure 1 illustrates the selection process. Disagreements over selection were resolved by discussion between the 2 researchers. A third researcher participated in the discussion, when necessary.
The following information was documented in a data extraction list for each article:
1. General information that included title, authors, year of publication, country of origin, ethical approval, funding, and duration. 2. Eligibility information that included whether the study was an RCT or not, addressed women with early-stage breast cancer or not, and the type of CBT intervention and CBT. 3. Participant information that included the sample size, method of recruitment, inclusion and exclusion criteria, demographic characteristics, descriptors, and characteristics prior to CBT intervention. 4. Intervention information that included description, setting, type of provider, and a description of the control group. 5. Outcome measures that included primary and secondary outcomes as reported in the study, methods and timeframes for assessments of effects, validity of outcome measurement tools used, and follow-up details. 6. Verification of the study's inclusion of statistical data, research results, and whether criteria used to determine risk of bias.
Assessment of Risk of Bias
The methodological quality of the studies was analyzed according to the Cochrane Collaboration's tool for assessing risk of bias. The following elements of each domain of bias were rated as "low risk," "high risk," or "unclear risk":
1. Random sequence generation (selection bias): assessment of the method used to generate the allocation sequence to produce groups for comparison. 2. Allocation concealment (selection bias): assessment of the method used to conceal the allocation sequence to determine whether intervention allocations could have been foreseen prior to, or during, enrollment. 3. Blinding of participants and personnel (performance bias) and blinding of outcome assessment (detection bias): assessment of measures used to blind study participants and personnel from knowledge of interventions received by participants and their effectiveness. 4. Incomplete outcome data (attrition bias): assessment of the completeness of outcome data for each main outcome, including reporting of and reasons for attrition and exclusions from the analysis, as well as data on any re-inclusions. 5. Selective outcome reporting (reporting bias): assessment of the possibility of selective outcome reporting by the authors. 6. Other sources of bias.
Statistical Analysis
The studies were first examined for descriptions of the interventions and qualitative synthesis. The data from 3 or more studies were then examined for meta-analyses. Authors were contacted for data that could not be determined from the published reports. If no additional information was made available, the study was not included in the analysis.
Statistical heterogeneity was assessed using the I 2 statistic. An I 2 value >50% suggests substantial heterogeneity. In cases of substantial heterogeneity, an attempt was made to explain the variation, and a random-effects model was employed.
For meta-analyses, all data from 3 or more RCTs were examined together if measures appropriate for comparison were used. Because the studies utilized different measurement tools, the effect size for the studies was summarized as a standard mean difference (SMD). P values <.05 were regarded as significant for all analyses. Review Manager 5.3 software was used to generate statistics and maps.
Subgroup Analysis and Investigation of Heterogeneity
Potential clinical variations that could result in heterogeneity were explored using subgroup analysis. The results of the intervention were evaluated at different time points (≤4 months or >4 months).
Sensitivity Analysis
Sensitivity analyses were applied to assess the robustness of the polled results. Where heterogeneity existed, studies that led to a different effect were removed. Additionally, studies with a high risk of bias were removed.
Results
We retrieved a total of 3237 references to studies. After examination of the titles and abstracts of these references, we deleted duplicates and eliminated all of those that did not match our inclusion criteria and those that were clearly ineligible. We obtained full-text copies of the remaining 241 potentially eligible studies for further evaluation. Eight studies proved to be eligible for inclusion in accordance with the established criteria. We included 8 randomized controlled clinical trials that included a total of 1053 participants. [20] [21] [22] [23] [24] [25] [26] [27] The publication date for these studies ranged from 1999 to 2012. Three of the studies were from the United States, 24-26 2 from Australia, 21, 22 1 from Canada, 20 and 1 from Turkey. 28 More than 70% of all patients had undergone surgery and adjuvant therapies, and >50% of all patients were receiving endocrine therapy at the time of the study. All 8 studies had tested scales both before and after therapy. The baseline of the sociodemographic characteristics of the participants in the other 7 studies were all comparable. Dastan and Buzlu's work demonstrated that only the age differences were statistically significant and the control group patients were younger than the experimental group patients. 28 The psychosocial characteristics of patients in the 7 studies were all comparable, except for those from one study: Stanton et al's article reported that participants demonstrated significantly greater vitality and psychological well-being as well as fewer depressive symptoms than the 2 intervention groups at baseline. 26 Details of the included individual studies are summarized in Table 2 .
Characteristics of the Outcome Measures
A variety of tools were used to determine outcomes measures. Anxiety was measured using the Profile of Mood States, the Hospital Anxiety Depression Scale, the 21-Item Depression Anxiety Stress Scales, and the Mental Adjustment to Cancer Scale.
Depression was measured with tools such as the Beck Depression Inventory, the Profile of Mood States, the Hospital Anxiety Depression Scale, the Center for Epidemiologic Studies-Depression Scale, and the 21-Item Depression Anxiety Stress Scales.
QoL outcomes were measured using Functional Living Index, the Quality of life Index, the Short-Form Health Survey, Global QoL (36). Table 3 illustrates the scales used in the individual studies.
Characteristics of the Interventions
A wide range of interventions were evaluated. All of the interventions were based on cognitive behavioral theory using different techniques: CBT is a psychosocial intervention that is the most widely used evidence-based practice for improving mental health. Edelman et al, Simpson et al, and Kissane et al [20] [21] [22] used group CBT (a common format for the delivery of therapy) to treat newly diagnosed primary breast cancer patients. Sandgren et al used cognitivebehavioral therapy administered by telephone in a study of patients with breast cancer. 25 Stanton et al used psychoeducational counseling to treat women assigned to the psychoeducational group in one individually conducted in-person session, as well as in one telephone session with trained cancer educators. 26 Scheier et al adopted 4 education sessions specifically designed to provide information about the psychosocial issues of concern to younger women with early-stage breast cancer. 24 Dastan and Buzlu used an 8-session study of psychoeducational intervention to provide education and support. 28 All 3 studies mentioned above used active psychoeducational interventions, which were all included based on our definition of CBT. Beatty et al's study used a self-help workbook intervention, which contained cognitive restructuring and relaxation techniques. Thus, self-help workbook interventions were also considered as a form of CBT. 23 
Risk of Bias in Included Studies
We assessed the risk of bias for each included study (Table 4) . Owing to the nature of the intervention studies, an assessment of the blinding of treatment assignments was not applicable. For example, Beatty et al presented a randomized trial of a workbook intervention for primary breast cancer patients without any information about randomization methods, which was determined to represent an unclear risk. Additionally, 2 studies with incomplete outcome data were determined to represent high risk. 20, 25 Primary Outcomes Mean Difference in Anxiety. We identified 5 studies that included anxiety outcomes that were appropriate for analysis. [21] [22] [23] 25, 28 The pooled change from baseline SMD that compared the group and individually delivered interventions of standard care was −0.65 (95% confidence interval [CI] = −1.27 to −0.03, P = .04, I 2 = 93%; χ 2 test P < .01). The estimate was analyzed by random effect due to heterogeneity. A sensitivity analysis was performed by removing data from 3 studies. 20, 23, 25 Although the removal of data from the 3 studies weakened the overall treatment effect of anxiety, the SMD was −0.96 (95% CI = −1.94 to 0.02, P < .01, I 2 = 96%; χ 2 test P < .01). Nonsignificant statistical evidence indicated a subgroup reduction in anxiety from the baseline compared with the control group (Figure 2 ).
Mean Difference in Depression.
Six of the studies determined the change in levels of depression. [20] [21] [22] [23] [24] 26 The change from the baseline pooled SMD between the intervention and control groups on the Depression Scale was −0.06 (95% CI = −0.32 to 0.21; P = .68; I 2 = 84%; χ 2 test P < .01; Figure 3) . Following the removal of one study, 26 a sensitivity analysis resulted in an SMD of −0.14 (95% CI = −0.36 to 0.07; P = .18; I 2 = 61%; χ 2 test P = .01). Depression in the CBT group was no lower than in the control group.
Mean Difference in QoL. Three studies were included to determine QoL levels. 20, 22, 23 There appeared to be no difference between the groups for this outcome: 0.19 (95% CI = −0.19 to 0.57; P = .33; I 2 = 63%; χ 2 test P = .04; Figure 4 ). However, the estimate was associated with a high level of uncertainty due to severe heterogeneity.
Discussion
The current meta-analysis synthesized data from 8 studies to examine the psychosocial functions of depression, anxiety, and QoL. The results indicated that patients who received CBT showed improvements with regard to anxiety. However, depression and QoL did not evidence improvements during a 4-month period or longer.
These findings were consistent with previous research on nonmetastatic breast cancer, and psychological outcomes became less evident when the disease had already metastasized to other parts of the body 10, 11 ; this study did not evidence much progress in depression and QoL in early-stage breast cancer patients either. The results could be explained by different inclusion criteria or specific aspects of the included studies. For example, Jassim et al 11 found that group therapy proved more effective than individual therapy for the treatment of anxiety and depression. However, half of the studies included here focused on individual therapy. It is possible that the CBT could have been more effective if it had been utilized in the context of group therapies. Multiple factors could have altered the risk of bias in this research. The inability to blind participants or investigators to the intervention also could have resulted in a bias that shaped the results. Moreover, Sandgren et al reported only the mean for the control group, while reporting the mean plus its standard deviation for the intervention group. Based on our selection strategy delineated in the Methods section, the standard deviation for the intervention group could be used for the control group. 25 Simpson et al did not report standard deviation but, rather, reported the t value; standard deviation was calculated with the equation presented in the Methods section. 20 The bias that possibly resulted would have to be eliminated to assure an adequate evaluation of the efficacy of CBT interventions. Severe heterogeneity could be observed in some areas. Various scales were used to measure the effects of treatment, especially on depression levels. Moreover, after checking Stanton et al's original article, 26 it was found that the control group reported significantly greater vitality and psychological well-being and fewer depressive symptoms than the 2 intervention groups at the baseline. The differences persisted with baseline Center for Epidemiologic Studies-Depression Scale scores utilized as a covariate to serve as a control. The differences that existed at the baseline comparison suggested that greater evidence would be needed to support more convincing results. The impact of the methodological quality on overall effect size was determined by sensitivity analyses. Potential clinical variations that could cause heterogeneity were explored through subgroup analysis. However, neither clinical heterogeneity (no decrease in statistical heterogeneity in subgroup analyses) nor methodological heterogeneity (no decrease in statistical heterogeneity in sensitivity analyses) explained the statistical heterogeneity of effects.
In conclusion, the results from this meta-analysis suggested that CBT potentially works to improve psychological disorders among early-stage breast cancer patients. However, the results could not be determined given the methodological and clinical shortcomings of the included trials. It could be argued that additional studies with methodologies more apt for comparison could provide evidence for a greater effectiveness of CBT for the treatment of psychological disorders among women with early-stage breast cancer.
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Funding
The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of this article: This study received financial support from the Community Health Service Center of the Taicang Economic-Technical Development Zone (KFQKT2017002).
Supplemental Material
Supplemental material for this article is available online.
